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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2. Description of the Related Art 

^fi250nmia5aO^^n^^ (DUVI) Tfflt^ni.^iU>XilTtt, 

«K«ejRii®«iEa<T#fc^<&<Z>T&S (W>t«, #l¥6 - 2 4 2 3 8 1 ^ 
Rtf«rW¥ 1 0 - 1 0 4 5 1 0 ^t#fiS) . fg 2<D?^7fc, S^-5«SES (#< O 

oT\ feiRM<D«|IE^T#-5«k -5 \Z Lfcfc©T?&<5 (flIAtf, HFIf 5-7 2 4 
82f, #PI¥9 - 2 4 3 9 2 3 ^, Hlf 1 1 - 2 4 9 0 2 5 ^Rtf&M 2 0 
0 1 - 4 2 2 2 4 if # fig) „ f£ 3 5^T)^sSc$nfe U > X £ 

J&^Jfccfc oT»^l/TUH6H (0»J A«\ 1 1 - 1 6 7 0 6 

7 ^RtfflrBB 2001-318317 *t#RB) . 

u>x<Dm±m n&it o . 9g^T$)^c ^(Dtztb, mm mm* 2 5 0 n maa 

0BP»**l^i;»^©C«i:-C**. ^fflSI^ 2 5 0 nm#fil:LfciLTfe, 
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SUMMARY OF THE INVENTION 

wfr zmizmwz tire, mm iz am &&itftziE* -xtix u > x t'p&< t 

2 Oft lx>X£!E^>X£#L iLTi©/^7-^}to^il/>Xlfi 1 

#J*^OS^#Jct 0 t)/jN$ 1^21/ >XS¥<h, ^MOS&£MOlEI/>X<iM[H] 
j| U >Xfr £ ft D Rz>fafcMRtf&M\zmumthiEl'>X&&W2tl±ft til 
IEO/N 0, 7-^^0^3 U>Xit, t^-X^JXI/>Xt'>S;<it)lt!t©iE^ 
-X^XU>X^ft5^*tlT]E©/^-$iOl4 U>XfttI)t$n 

fcHP»^o. 7g±0*nn^>XffeoT, ffrtan 2 u >Xff^©t v yx\z 

*3^T. l^^-T^IEl/ >X#J©ffi*¥f:££ Rmin, IE V > X £ K *f#J O Eft ^ # fl 
^Rmaxiitfctt, TfBO^I^ (1) ^l£t5^t^#UiLT^-5. 

0 < I Rmin/Rmax | < 0.5 (1) 

*^s^(3ctti«, £?£L<«, ^nmv > x\z&tfz>M2u >xm<DM &m 

l^FL2(mm), ff§3 V > Xlf <D ^ £IEMI €FL3(mm) £ L <h # , TIBO^# (2 

) §i£t5o 

1 < I FL2/FL3 | ( 2 ) 

Ht^FlKmrn), HI 2 1/>X8¥^ <=> f§ 4 lx > XM £ T O £r J# ^ * SgHI * FL234(mm) 
£Lfzh£. TSBtf>^# (3) $i£t§ 0 

-15 < FL1/FL234 < -1 (3) 

m (d s ft £ ie > x t ^ ix > x t o p B i t ^ % m m & m n , b.o^%i/>xoiwi^ 

iM£L(mm), ^MP B 1PSSrd(mm), I££MP B 1I?I A, T" |p] rtU ? IE/^ U - CQffi 
(D&m^U&Rp. ft/^-OSOffl^gSrRni: Lfct^, TfBO^ft (4) 
Xtf (5) ^tS!5. ft&, £ <D^#iUc:fctt£ L 1tiMU>X<D±&tfe 
iLT^5^> >C*tll/>XcD|WI^gg^l^M#llx>XcDifeS<hlii§#LV^-&«, L 
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d/L < 0.025 ( 4 ) 

0.58 < Rp/Rn < 1.73 ( 5 ) 

>X(D, ®.m(D&m¥%* Ri> tl*ffliJffli$*gRotL/:if , TSB©^^ ( 
6) 

Ri < Ro (6) 
*»«l:J:ntf. ffSL<«, «*n«T(&fc#fl!l*gfft<a:B£DUVfp 
. #n«<aftg©«9#*S«&B£ I Rfpch T 12 CO ^ ft (7) ^i^t 

iDUVfp- IRfpl ^ 12/im (7) 
These and other advantages and features of the present invention will 
become apparent from the following detailed description when taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

m i \tm i mmM<Du>xmi8.m-v$>z>c 

m 3 \tm 2 mMM<Dis>xmi&m-c$>2> e 

m 4 \tm 2 mm&KDwmm-e&z. 

m 5 \tm 3 mmm(Du>xmmmx'$>^o 

m 6 «m 3 mmm<DW.mm-v&z>o 

m 7 \tm 4 mm&KDu >XMf&mT*&z>o 
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11 8 \zm 4 mmm(D>&mmx-$>%o 

in i o am 5 mmm(Dwmmi:&z> 0 

mi iizm6mmm(Du>xm}&m-(:$>z> 0 

mi 2 izm6mmm(DW.mm'e$>z>c 

mi 3 it a Fmw&m^tzmncDmwmcDMmmf&mT&Zo 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

*mwo>ttmu >xa. u > x &m&m-T:t£&-r z> £ otiz\ tit 

ofcT^f^ ^AF*iiiiits:5itifftM^fi< , mmmmizh& 

*%WomiU>Xl»tt> ffc«a>6Jefc. ftffiij ib £ ftttfc IE ^ ~ x # x 1/ > 

*Hotl»5. fit, m 1 U >XS¥a)f(C, §£Uft/W-<£> !/>X£lS:ttT, 
««lctBW-r*^i»*¥ff ^fC-T^f^ffl ttinJKf£-e&*tfeIB 

TttSiRi©n7 > x & ttits. < ttztztb. mmizthtfa&fatffziE* zzxtix V 

>xt. &^n.rty-&mirzmw<DM. uyx&m-rz z t iz£ o , #^xh£ 

19: tt, IXA'7>XJ;< «ffi»ft^f&^feJR^©*liES:fT A5«t 5 fc LX 

H*. MEK0£tt*ft 1/ >X£]El/>X££MP^Pii£fcoTKS-t£ d £ 

4 u>x^-e^iE L#n&^o rz&wm&^tsm-t&&tfm*\-<Dmw.m(DffiiE 

nztz. m2 u>xmit, ft u>X£jEu>x~?mf&zn, M.u>x<Dmm^m 
izmcmft~?mm-?2>iEi' >xm&&jE u >x tKMrno^m^mizit^^^ ^ 



4 



m t zi -7 ir m \z n t m -n ft ^ $ ® u m t □ v a ^ * ^§ £ $ x *t m u £r ? ^ m 
laf^ffl^Bjffit^So *fc> (1) tic <z>iRM£*siE-r<s£#-e& 0 . ± 

RBT? 0.5* ±0 S fcJRH*liE 0 , 13 U>X#, 14 l^>X#T 

« # in & u m m iz m sh m a je u > x a* be m s n . i#iitiE»/w-^^oc 

L TIE A "7 — <h L , 3EK4fe#|j| <h Ml^llBfl U >X£BEM-r S £ £ 

iiiot, i4 i/>xs^ e> attains ^ — ^±)v^tu<D^tmm^:^< -r& z. t 

zx^XU/X^at^^it, fg4 1/ >Xm<¥<DlE U >XTfSSfr*S*®JR 
^Sr«iE-rs^***»S. 4>&< <hfc 1 ft£>IE*rrX;*JX I/>X^tt5 

4#tUTiEfl)^7-&jtOCtC«k!3, * & Jff C ffi IET £ CI £ 
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(2) $g 2 v >xmtm 3 u>xi¥(D^^sg^icDit^^^L 

T&D, TKT$5 1 £: T IU -5 <h . H 2 lx >XSI('it^<^ 3 1^ > X l¥ © ,f| ■£ i£ fit 
XL 3; ? o Cc7)J§-£, ^3l/>XST©)tiil^l<)ioTLiti 

£^tt^-f <ft5tlO raH**je#4. 

Tfgx-fe^-i5^Tin^ is^iixMiiiEtc^-^-r^^ i u>xm 

u > x $ © j£ * sg /j v s < & o -r ir & ^ & , osoftn7-^3Kaot^-i. 

»1, ^3R^4|/>X'P(J, MM(Dmtz2>n.U>X£lEU>X&& 
ItSaiCiOIlSStm^. *%BJ<7)*r#Il/>X«, 2 4 8 nm±ffcnm 
Tttflg£36»-r£ 31 <h€rW*li: IT* 0 , W, 1 1/ > X &fcM£ j£ <£> & iR H *S IE , SB 
3 1/>7'S, 14 U>XPX«itt-hOfeJRM1iiE^nT^{3LT^-5c 

^fr^ (4) «U>Xng±£jfi&LTIEH;£tf *fc»<0&#T&<5**, 
£©&#<Z)±IE-C»* 0 . 0 2 5 £±HI££, 1/ > X CD ^ Jg, H # £ < & 0 f 

(4) (5) m&m&m v>&< x%, «<hwk, &&u>x&m 
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xm<»mn<Dmte%Mu>X£m\/>x&'£m.mm$: feoxiam-rs z. tiz£ 0 

m 1 >XSlTr«^^{t^feJlX^, 3 &tffg 4 V yXm-X\t.m 

±f2*f#) U >XtC&l/>T, f£ 1 P >X?*<7X 4>&< <h 1 ft (Dill/ >X 
K&I^T. MiJ<Dffil£3M££ Ri> llftiCft^fgRoiLfct^, (6 

) ^ris^-s^ct ? iztz dhis >x twu >XizAtt-?z>ytm&iftmizmif 

Z> Z. ttfX^Zo 

$.tz. 3H4^ (7) te^MJfC&t^T, ( 2 4 8 ±5nm) tjfiin 

^ lx--tfTA Fl:it^n§iSli 6 7 0-9 0 Onm(D#SlT 

mmm<D%iMu>xiz£^T%iim-?z>. &m^yt\ty 

<Z)i|gfc&H«m^ J: o , AFfflifetl/ >X^t1£$A^|p] , &5 
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M&mm 1 8 OmmO|gil/>X$ffll^i:. 1 0 0 ft ft 4ft U >Xt X# 
Wl:AFffllS«l/>X©ijfiiitt, ttSffll & § Mft W >X<DM MMMO 1 

/2 - i /4 KKiggnTus c i*5^^ o m&M<Dmmu>X£ 

mX\f. M&feMl. 8mm©l 00ifftI/>Xt. 1 8 OmmOAFfIS 

muyx&m^tztTz <t, # $y t c & 3 *r % ^ <t ifi # ^ 5t & & & « x u a* 

±0. 005 (mm) X100 (ft) X100 (ft) = ±50 mm 

\zhttZo zn-ciz. x^-x^uyxmm'E-p-tiznmmfrib, ±&xu 
\z&\,izmmu>x<DM*mm<D 1 /2~ 1 /4 kl, ^ek^i/ 

2 <£> 9 0 mmtSntf, 

±0. 005 (mm) X50 (ft) X50 (ft) = ±12. 5mm 
tAF*©|g«ttiOXl/tt 1 /4 Bl«^£«aS:'t 1 ^t 

utt^^vsfc*. a f mi&mu>X(D&mm*>'p?2.< x-rts B L^b&^e>, * 
fgw©as«n«ffl©?*«n^>x«2 5 o n m^mo'^m^mmt lh^ct*, 

ffi**)fe©»fii<DHttfg£*±tefcoTL*"5. ^frit (7) «, ±IBK)a*«l 

1«iSj&*^c#< ftOtffT. AF mi&mu> XT* XU&ffilEVg tl?3.< S^TLI 
•5 c 

T\ fc^E«tl.8mm, ««?n«TO«IE jftS««248±5nmT & 0 , &A£lttl8 
Omm©^i U>XtI*^^-&fc^, £KF#<f>5mm, ft & 100ft £ £ & <D T * 
«g®«248±5nm©IEHTfeJRM£*iIELT**&«>, »ff«ftLTV^ 
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Tfi, ,&$l7^248nm, — ^lli^^243nm, ^$g^253nm£^l L T ^ £ 

fcfflKribffi^lPlttfclE;*— U>XL 1 £, ftl/>XL2t, IE1/>XL3 
<h, ftU>XL4t, jEI/>XL5TifJ5Sn. 3ttOI/>XL 3 -L 

5T2I®l/>X*fPl, P 2 £^fi£LT£(Hl$fc3 8c&£U>X«:flij5£L, ± 

f 2U>XtG2tt, %#fiiJfc:lHffi*lRlttfcft^ -X^X U >XL 6 <t 
mth<DlEU>XL 7fM$tlti30, ftl/>XL6©ft$#ftt, |W|CS¥ftT 
»J$TSIE U >XL 7 flja^^KttffliJKJfc^T/h;* < -5 «fc 5 i:Sj|$nT^5 

o 

i;fc, l31/>XfG3li, &®cogfc£MAlEU>X£ffilHmu>X*:£5: 
fCiBfiLTJi*, 4t5C(75Mi£bIEP>XL 8 , L10, L 1 2 &tf L 1 4 <t , 3ft 

LI IStfLl 3TMSn. ^fiJRtKMHCpjaiE 1/ 
>XL8, L 1 4^IES$nTV^. Ill, RS-r* £ft S 7 ft© U>XL 8 ~ 
L14T, 6Ifflk/XMP3, P4, P5, P6, P 7S^P 8 ^fSltl 

^4U>XfG4tt, «lfrffiiJfwlH]B5S:l^ttfc^^-X*X U>XL 1 5 
<h, MflOIE 1/>XL 1 6 <h, \Z £• |p] ttfclE * — 7. # X V > X L 1 7 £ 
L 1 8 T-<#J&£n, 1/>XL 1 5S^L 1 6 « 1 Sa© U>X2*P 9 ^IfiELTl 
(HWfc 2 tfc»-&U>X*«JGac]L, 4#ttTiE©/W-$t)otl>5. 

£7c. TIB©^-^ 1 -5 fc, #^J60»m, (1) , (2) , 

(3) TkX$ (6) U>X*fP 1 ~P 9***# (4) , (5) 
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|W| ^45mm 

mmfti&-? (DiR^ttiEiBia : 248n!±5nni 
NAO. 9 
WD = 0. 2 





R D Y 


TH I 


mm 










1 


INFINITY 


-4 








(4) 


(5) 


2 


2. 48717 


2. 473969 




LI 








3 


2. 70108 


1 












4 


-2. 27772 


1. 490233 




L2 








5 


2. 67967 


3. 2 14262 












6 


-15. 64714 


3. 982066 


me 


L3 








7 


-3. 66338 


0. 434784 






PI 


0. 0097 


1. 127 


8 


-3. 25138 


1. 341504 




L4 








9 


228. 14528 


0. 232865 






P2 


0. 0052 


0. 633 


10 


144. 4742 


2. 659426 


f6 


L5 








11 . 


-6. 35714 


0. 1 












12 


56. 5 1823 


1 




L6 








13 


9. 57308 


0. 703382 












14 


18. 84184 


2. 359018 




L7 








15 


-15. 54698 


0. 1 












16 


1 1. 87056 


3. 506388 


me 


L8 








17 


-1 1. 87056 


0. 131926 






P3 


0. 0029 


0. 957 


18 


-12. 39959 


1 




L9 








19 


9. 49874 


0. 1 






P4 


0. 0022 


0. 775 



10 



20 


7. 36111 


4. 249929 


^5 


L10 








21 


-10. 45746 


0. 47826 






P5 


0. 0106 


1. 291 


22 


-8. 10095 


1 


5^ 


LI 1 








23 


8. 10095 


0. 1 






P6 


0. 0022 


0. 976 


24 


7. 90936 


3. 82 1471 


me 


L12 








25 


-7. 90936 


0. 2 






P7 


0. 0044 


1. 013 


26 


-7. 80576 


0. 96 




L13 








27 


7. 80576 


0. 31 1743 






P8 


0. 0069 


1. 140 


28 


8. 89943 


3. 449933 


me 


L14 








29 


-7. 92049 


0. 1 












30 


9. 15314 


1 




L15 








31 


3. 68027 


0. 64784 






P9 


0. 0144 


1. 286 


32 


4. 7319 


2. 75 1027 


me 


L16 








33 


-15. 69583 


0. 1 












34 


3. 66954 


1. 798802 


me 


L17 








35 


7. 20788 


0. 1 












36 


1. 8327 


1. 853224 


e^ 


L18 








37 


15. 44227 


0. 247948 













FL 1 = -14. 122 
FL2= 74. 671 
FL3= 18.602 
FL234= 1 1. 767 
Rmin= 9.57308 
Rmax= 18. 84184 
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248nmt#AFM»Si©fe»ffll£fc(f5tffil|I^ 


670nm 


+ 4. 60/im 


785nm 


+ 0. 19^m 


900nm 


— 5. 64# m 



% 2 HMffJ 

^ & w^75:<k -5 tc, ^mmmcD^ 1 ^ >xs*g i «ni^&iBcgB«snfc. 

fd a ffi £ |p] tffc IE ;* — X # X > X L 1 £ , ftU>XL2t, IE 1/ > X L 3 
ftU>XL4i, jEk>XL5tT*if3c$n, R»f & 3 ft© V >XL 3 ~ 
L 5T2ffi<Dl/>X*fP IStfP 2£*||j&LT, IliHWfc 3 U >X&fllfi£ 

f 21/>XiG2(J, MElftl/>XL6 tSflEl/>XL7Ti^Sn 

Sfe, f&3 U>X#G 3 «, ^MroS&SMCiIE U>X<hffilHllt l/>XS$I 
4ft©i^CiIEl/>XL 8, L10, L12S^L14t. 3ft 
©MHl/>XL9, L 1 1 &OtL 1 3 ^#flJ& tf&flj K MfilE U > 

XL 8 Rtf L 1 4 j&«E«£nTH*. SgK 2tt0U>XL8tL9tl 
WU>XMP 3 &Mf&LTM{&imts.2&;&&U>X&ffii£ls. 5fo(DU 
>XL 5~L 1 4T'4I0U>XMP 4, P5, P 6 Rtf P 7 £ jsfc L T£{H W 
& 3ftg^U>X£*g/$L, iWtlTEO/^-SfeotliS. 

i4l/>XSG4tt, %##JfC[Hffi£ftttfcft*-X#7 > 1/>XL 1 5 
t » »fll/>XL16t, #fl!l»Cflffl*lPlttfcjE©^.— X* X U >XL 1 7iL 
1 8 TflSfiJcS n, mt£-?Z> 2tfC(DU>XL 1 5 £ L 1 6T1 ®.<D V >X*f P 8 £ 

o 

^<Z)x-^ 2 ^ 6>HJ^&<J; -5 {3, ^HMJte, (1) , (2) , ( 

3 ) Si; ( 6 ) £ , U > X*t Pl-P8^ft ( 4 ) R ( 5 ) £ , £ £ , 
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2 

|W|^45mm 

Mm (DJR mm IE mm : 248nm±5nm 

NAO. 9 
WD=0. 2 





R D Y 


TH I 












1 


INFINITY 


-4 








(4) 


(5) 


2 


2. 7384 


3. 051 628 




LI 








3 


2. 53121 


1 












4 


-2. 1847 


1. 047705 


5^ 


L2 








5 


2. 86499 


4. 886075 












6 


56. 70556 


2. 334353 




L3 








7 


-3. 99727 


0. 495399 






PI 


0. 0110 


1. 186 


8 


-3. 37138 


1 




L4 








9 


-48. 98121 


0. 280628 






P2 


0. 0062 


0. 835 


10 


-40. 90839 


2. 734155 


^5 


L5 








11 


-5. 36137 


0. 1 












12 


-112. 9024 


1 


6^ 


L6 








13 


8. 7118 


0. 977655 












14 


44. 19142 


2. 184896 




L7 








15 


-12. 32926 


0. 1 












16 


15. 55116 


3. 305937 


^5 


L8 








17 


-9. 72897 


0. 320949 






P3 


0. 0071 


1. 116 


18 


-8. 71964 


1 


5^ 


L9 
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19 24. 01 1 1 0. 1 

20 8.64398 4.054088 i£5 L10 

2 1 -10.49908 0.297857 P4 0.0066 1.105 

22 -9.50 178 1 5^ Lll 

23 7.1 1952 0.209897 P5 0.0047 1.027 

24 7.31004 3.925088 15 L12 

25 -8.00503 0.200654 P6 0.0045 1.040 

26 -7.70025 0.96 5^ L13 

27 7.18457 0.376765 P7 0.0084 1.180 

28 8.4.7627 3.566291 f5 L14 

29 -7.54149 0.1 

30 8.54606 1 L15 

3 1 3.58988 0.685352 P8 0.0 1 52 1.320 

32 4.73777 2.692071 L16 

33 -15.80256 0.1 

34 3.77816 1.763192 SE L17 

35 8.04338 0.1 

36 1.86328 1.807165 5^ L18 

37 54.41499 0.242201 

FL 1 = -50 
FL2 = -118. 549 
FL3= 17.046 
FL234 = -9. 710 
Rmin= 8.7118 
Rmax= 44. 19142 
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248hm£«^ 


67 Ohm 


4% 0*4 /1 m 


785nm 


+ 0, 35//m 


900nm 


— 6. 14j!im 



H 3 gl^ffj 

W, 3 3lJS£0iJ(7) U >X+ie5c«m 5 \Z^Z tl. S-iRM teHI 6 tc^ $ tlT o 111 5 

^ e>aj§^& j; o \z, ^.mmmom 1 1/ >xm g i ra, ^{iij^e»ii{c@2s$n^, 

^ffl'JtflM^|fi]ttfcIE^r.X^7, U>XL 1 <h> ftl/>XL2t. IEU>XL3 
ftU>XL4i, 1EU>XL 5 -C$|j££n, igt?.2ft©l/>XL3tL 
4T'li©l/>X*|P 1 £fl^LTMW& 2 ftJg-&U>X£tlifi5cL, i^tt 

> MflCQIE U >XL 7 <h . ^fp|ttfcIE^ ~Xt)X U>XL 8 <h . M 

WCDM.U >XL 9 ~emi&ZnT&r) , lfe|0ftU>XL6t2ft@(Dftl/>X 

L9(Dft^#g«, f^tifciwii;s¥i^T^igT^iEk>x#i^^(Z)S^fflt'it^T 

^3P>XlfG3tt, ^SI<DS&3MftIEk>X£M[Hmi/>X£^5 
H12gLT&.2>> 3 Vt<Dm&iEU >XL 1 0 , L 1 2&^L 1 4t. 2ft»j^[H] 

hp >xl i i s^xl i 3 -cmtiztsn, vofa.mx.zfiMimizmdhmu >xl i o s. 
r/L i 4^iHi^nTi^. Hfc ^^-r^^ne»5ftcDk>XL 1 o ~l i a 

T, 4t©l/>XtP2, P3, P4S5'P 5$i^LTHKfl<]^3ftt^l/> 

£fc. fg4 L->X^G 4 te, #I^ffliJiClH]®^|^ltfeA^ -x^3X lx >XL 1 5 
m&(DiEU > XL 1 6i. MJfldlS^fattfclE* ^XiJ X 1^ >XL 1 7i 
L 1 8Ti6£$tl, I/>XL 1 1 6 1 il&GDU>X#P 6 $ffi£LTl 

^^^-^ 3 &9i>&>fc«fc -5 *^Jfi#iJ«. (1) , (2) , ( 

3) ~BlT$ (6) U>X2tP 1 ~P 6#&# (4) Rtf (5) 
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t*-* 3 
|WLHU5mm 

mmn-m-V^^mmmmm : 248nm±5nm 
NAO. 9 
WD = 0. 2 





R D. Y 


T H I 


mm 


1 


INFINITY 


-4 




2 


2. 73864 


2. 905691 




3 


2. 58448 


1 




4 


-2. 33399 


1 




5 


2. 74587 


4. 60997 




6 


1 1 1. 16539 


2. 171309 


me 


7 


-4. 40895 


0.. 364855 




8 


-3. 999 1 7 


l 


e^t 


9 


1 2. 05086 


0. 651716 




10 


88. 43996 


3. 353388 


me 


11 


-5. 03227 


0. I 




12 


32. 23 164 


l 




13 


8. 1197 


0. 591245 




14 


12. 03154 


2. 747198 


me 


15 


-1 1. 83617 


0. 1 




16 


-154. 9676 


2. 377842 


me 


17 


-10. 73268 


0. 649676 




18 


-7. 22798 


1 




19 


78. 57585 


0. 1 





&#(4) *flM5) 

LI 
L2 
L3 

PI 0. 0081 1. 102 

L4 
L5 
L6 
L7 
L8 
L9 
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O A 

20 


o 


A O H *7 r 

92775 


3. 974339 


^5 


L1G 










2 1 


-9. 


£? 1 A A O 

6 1008 


A O 1 1 A O A 

0. 31 1032 






P2 


0. 0069 


1. 


1 14 


22 


-8. 


6252 1 


1 




LI 1 










23 


7. 


1 1 o r* a 

1 1859 


0. 200013 






P3 


0. 0044 


1. 


021 


24 


7. 


27162 


4. 006314 


^5 


L12 










25 


-7. 


45452 


0. 2 






P4 


0. 0044 


1. 


039 


26 


-7. 


17335 


0. 96 




L13 










A »7 

27 


7. 


36105 


0. 347197 






P5 


0. 0077 


1. 


169 


28 


8. 


60817 


3. 72229 




L14 










29 


-7. 


10645 


0. 1 














30 


9. 


71336 


1 


5^ 


L15 










31 


3. 


61075 


0. 686382 






P6 


0. 0153 


1. 


318 


32 


4. 


75808 


2. 775991 


^5 


L16 










33 


-12. 


71 179 


0. 1 














34 


3. 


89726 


1. 801922 


^5 


L17 










35 


11. 


53447 


0. 1 














36 


1. 


99349. 


1. 750459 




L18 










37 


104. 


07304 


0. 241172 















FL1 = -33. 502 
FL2= 443. 557 
FL3= 15.410 
FL234= 6. 788 







670nm 


—0. 61 urn 


785nm 


+ 3. 93/im 


900nm 


— 6. 58/im 



Rminl= 8. 1197 
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Rmaxl = 12. 03154 
Rmin2 = -7. 22798 
Rmax2 = -10. 73268 

MJt[fiS£ftttfcIEp<:iX#X 1/>XL 1 tl/>XL2t, jEI^>XL3 
tl/>XL4i, IE V >XL 5 T?*lt/&£ *u 2fe©l/>XL 3Stf 

L 4T 1 I»P>XMP 1 £fl2f£LTillflm$& 2ti^U>X^^BjtL« 

Pjg-f £IEI/ >XL 7 ffl^^-c7)JS^«'J^lt^T/h$ < J; ? {3ji^$nT^-2> 

o 

i&i31/>XHfG3IJ. 4 ftcD^fllE 1/ >XL 8 , L10, L12&tfLl 
4 <£ , 3 tSC0MGfl^l/ >XL 9 , L 1 1 RtfL 1 3f ilS^n, tUTiE© 
/W-*fe5T^5. fit, MAU>X<fcja5M^>Xtt«te#Sft9, £KK 
SUSnTlri*. ^fiJ&tffgiffiiJKpfllEU^XL 8 , L 1 4^i2IStl 

T^5„ III, i»t52ft(DU>XL8. L 9 T 1 i©l/>X^P 2 ^ifiKl 

O~L14T4|01/>X»P3, P4, P 5 6 fcjgfijc ITIIKWS; 3 ft 

Sfc. ^4l/>XSfG4tt, ^#:fflfCl3®£ftttfcJl*:^X#X U >XL 1 5 
t, MO©IEl/>XL 1 6 ^ffiiJ^OffiSrlBlttfeiE^^X^X 1/>XL 1 7 £ 
. IEk>XL 1 8TMStl, 1//XL 1 1 6 « 1 i©l/>XMP 7 * 

o 

&(D^-? 4 ZWfrtZ*. O iZ, *mi&M\Z. 3kft (1) , (2) , ( 
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3 ) &ZS ( 6 ) V > XS* P 1 ~ P 7 ( 4 ) R ( 5 ) £ , * . 



|W] ^45mm 

NAO. 9 
WD = 0. 2 



: 248nm±5nm 





R D Y 


TH I 


mm 




1 


INFINITY 


-4 






2 


2. 81397 


3. 09206 




Ll 


3 


2. 76385 


1 






4 


-2. 31856 


1. 492274 


5^ 


L2 


5 


2. 7277 


4. 262613 






6 


-75.2 1 087 


2. 180498 


S5 


L3 


7 


-3. 71239 


0. 42553 






8 


-3. 24702 


1 




L4 


9 


23. 086 15 


0. 509333 






10 


-136. 3743 


3. 049067 


m& 


L5 


11 


-4. 95289 


0. 1 






12 


59. 70625 


1 




L6 


13 


8. 70576 


0. 810219 






14 


21. 37872 


2. 373098 




L7 


15 


-12. 69628 


0. 1 






16 


23. 97 1 33 


3. 159241 




L8 


17 


-8. 70394 


0. 314847 






18 


-7. 85928 


1 


5^ 


L9 



£ftM4) 3H4M5) 



PI 0.0095 1.143 



P2 0. 0070 1. 107 



19 



1 A 

19 


24. 51209 


0. 1 










20 


8. 67237 


c\ Ann r? f\ a 

3. 972724 




L10 






21 


-10. 43664 


0. 333853 






P3 


0. 0074 


22 


-9. 14266 


1 


5$ 


LI 1 






23 


7. 13901 


0. 19871 1 






P4 


0. 0044 


24 


7. 2852 


3. 942702 


^5 


L12 






25 


. -7. 84279 


0. 193868 






P5 


0. 0043 


26 


-7. 59235 


0. 96 




L13 






27 


7. 6216 


0. 3644 




• 


P6 


0. 0081 


28 


9. 04242 


3. 54172 


t5 


L14 






29 


-7. 48584 


0. 1 










30 


8. 84686 


1 




L15 






31 


3. 69613 


0. 705709 






P7 


0. 0157 


32 


4. 98561 


2. 714623 


15 


L16 






33 


-1 3. 30046 


0. 1 










34 


3. 89708 


1. 765252 




L17 






35 


8. 91324 


0. 1 










36 


1. 902 19 


1. 794209 




L18 






37 


34. 95039 


0. 24345 











1. 142 



020 



1. 033 



1. 186 



FLl=-23. 968 
FL2= 77. 984 
FL3 = 18. 192 
FL234 = 7. 088 
Rmin= 8. 70576 
Rmax= 2 1. 37872 
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670nm 


+3. 90 U m 


785nm 


— 0. 55 li m 


900nm 


— 6. 24ii m 



m 5 mmm 

m, 5 ^m^J(d v >xmf&\zm 9 tc^s n. i o i^^nn^. gi 

, {0#Jf'i£bS^[nl^fcIE^ ^XXJ 7. k >XL 1 t. t U > X~ L 2 <h , IE U > X L 
3t, ftl/>XL4t. IEU>XL 5TifiSt$n. 3ftffil//XL 3 ~ 

L 5T2I0U>XMP 1, P2 £fl£/5)cLT£l^tfJ& 3 ft £ 1/ > X £ t#J& L , 

S2U>XSG2tt, #H*<im[H]®£ftttXc;il*:3X#X U>XL 6 <h 
, MCiCDIE V >XL 7 Tti^c$tlT*3 0 , t k>XL 6 ©fflf |W]DS*I*J 
T-^^-r-SiE Ix >XL 7 #J^tf)£*f<|iJt'i£^T/h£ < fc* J: o f-jl^StiT^ 

-So 

4 ftcDj^dbiE U- >XL 8 , L10, L l'2»fltL 1 4t, 3ft(D 
MG3^U>XL9, LllStfLUTi^^n, #1 #: #J & M #J K ffi ft IE )/ > 
XL 8, LI 4 7^B2©£nT^£o 3&\Z. igf§Itl6 2fe©L/>XL 8 J&tf 

l9ti i0i/>x^p 3 Lxmmmu 2 i/>X£> ;n^5K© 

l//XL10~L14T'4a©|/>XMP4, P5, P 6 2£. £K P 7 £ TP $c L T J*i 
$4I/>X8G4H > D^it:iHli5|S]ttfct^Z^^XU>XL 1 5 

pi£i0ii/>xl i 6 mmizam&mrtrziE^-xtiT, i/>xl i 7 t 

L 1 8TM$n> U>XL 1 5StfL 16IJ1 i|&CDU>X*fP 8 £^fi£LTjg 

&tz. &<d^-? 5frt>w<bfrtiJ:oiz, *mmmz, (i) , (2) , 

(3) Rtf (6) U>XKP 1 -P 8/^f£f$ (4) Rtf (5) £ , £ tz > f£ 
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Tzj 5 
|W|^45mm 

ai*n«TG)JR^«iE«lffl : 248nm±5nm 
NAO. 9 
WD = 0. 2 





R D Y 


T H I 


mm 










1 


INFINITY 


-4 








fc# (4) 


(5) 


2 


2. 71159 


2. 905407 




LI 








3 


2. 78435 


1 












4 


-2. 31651 


1.412157 


5^ 


L2 








5 


2. 7253 


4. 418894 












6 


-18. 87975 


2. 487348 


S5 


L3 








7 


-3. 62417 


0. 433359 






PI 


0. 0096 


1. 135 


8 


-3. 19218 


1 




L4 








9 


-61. 99509 


0. 25793 






P2 


0. 0057 


0. 981 


10 


-60. 81 569 


2. 678607 


i5 


L5 








11 


-5. 47827 


0. 1 












12 


220. 57961 


1 




L6 








13 


9. 08685 


0. 879978 












14 


31. 41704 


2. 225 1 1 2 


t5 


L7 








15 


-1 3. 39864 


0. 1 












16 


14. 01766 


3. 54376 


16 


L8 








17 


-9. 08325 


0. 2 14654 






P3 


0. 0048 


1. 035 


18 


-8. 77543 


1 


6^ 


L9 








19 


15. 73139 


0. 1 
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20 7.76576 4.27746 1 f5 LIO 

21 -10.305 1 6 0.393835 P4 0.0088 1.201 

22 -8.57884 1 5^ Lll 

23 7. 17 1 0. 200263 P5 0. 0045 1. 02 1 

24 7.32009 3. 935647 j£5 L12 

25 -7.89289 0.200186 P6 0.0044 1.040 

26 -7.59194 0.96 5^ L13 

27 8.07009 0.313274 P7 0.0070 1.131 

28 9. 12468 3. 384142 «E L14 

29 -8. 12096 0. 1 

30 8. 60096 1 5^ L15 

31 3.67872 0.702655 P8 0.0156 1.343 

32 4.94159 2.700085 f5 L16 

33 -14.70578 0.1 

34 3.73742 1.791677 L17 

35 7. 85852 0. 1 

36 1.84237 1.836756 5^ L18 

37 17.62537 0.246814 

FL 1 = -20. 6369 
FL2= 1845. 95 
FL3= 17.640 
FL234= 7. 377 
Rmin= 9.08685 
Rmax= 31.41704 
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670nm 


+ 4. 22/im 


785nm 


— 0. 20//m 


900nm 


— 6. 03/im 



H 6 gjfifeffj 

^6^^^j(7)ix>xmfi!c«Ei i i fc^sn. =&irm«I2I i 2 fc^^nr^-So 

tlfc, tffliJl:i!liI$(n]^fciE^-7*XI/>XL 1 i, ftl/>XL2t. IE U > 
XL3£, ftU>XL4i, IE U >XL 5 TfilfiKSft, 18 ST -5 3 ft » 1/ > X L 
3~L 5T2S(D1/>X^P 1, P2 £ ^ L TSiHWfc 3 U > X£«BK 

m2U>XffiG2\$, ffith<DjEU>XL 6 <h, ftffiij (C [3 ® * Ip] ttfc H. * 

o 

I3l/>X»G3(4. 8Gfta>£ft£MdbIEl'>X£MIHmi'>XS:3S5 
fcKBLTfc*, 4 ftOMftlE 1/ >XL 8 , L10, L12S^L14t, 3ft 
»M(HIAI/>XL 9 , LI lS^Ll 3TifiESn, ^1 # #J R ft #J f d M a IE 1/ 

>xl sstfL i 4 siJsisntu*. it, mm?z> 7ft®i/>XL8-Li 

4T. 6i01/>X^P3, P4, P5, P6, P 7 R^P 8 ^^fig LtSIHM 
^3fti^l/>X^i)$L, iLTEC/^-^tjoTl^. 

«41/>X»G4I4. ttttttfc BfliB&lRjW'fcft*^;*** 1/>XL 1 5 
<h, ffifi(&IEU>XL 1 6 tftfl|tCifbffl*|R]ttfcjE^-X*X U >XL 1 7tL 
1 l*fl©U>X*rP 9 *^fi£LTM6«)^2t5[g^l/>X$ifi!t 

£fc, ^Of-^ 6 j&> G.b^ &*>fc«fc "5 tC> #*«£0t|tt, (1) , (2) , 

( 3 ) Stf ( 6 ) £, k>X*f P 1 - P 9 OfijkW (4 ) Rtf ( 5 ) 3! 
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[hI ^ 45mm 

mmftM-T:(DWmffiiEmm : 248nm±5nin 
NAO. 9 
WD=0. 2 





R D Y 


T H I 


mm. 








1 


INFINITY 


-4 






(4) 


(5) 


2 


2. 40698 


2. 481247 


5i£ 


LI 






3 


2. 4729 


1 










4 


-2. 06668 


1. 00205 


5^ 


L2 






5 


2. 43139 


5. 396 129 










6 


20. 17433 


2. 407156 


SH 


L3 






7 


-5. 53323 


0. 25951 3 




PI 


0. 0058 


1. 017 


8 


-5. 44118 


1. 24444 


53b 


L4 






9 


8. 91 162 


0. 401085 




P2 


0. 0089 


1. 357 


10 


12. 09094 


3. 156645 


15 


L5 






1 1 


-7 


0. 1 










12 


61. 22577 


2. 241903 


15 


L6 






13 


-1 2. 63263 


0. 757738 










14 


-7. 52366 


1 


53b 


L7 






15 


-31. 66303 


0. 1 










16 


12. 668 


3. 389652 


15 


L8 






17 


-1 1. 03464 


0. 1 




P3 


0. 0022 


0. 969 


18 


-1 1. 38305 


1 


53b 


L9 






19 


1 1. 02999 


0. 1 




P4 


0. 0022 


0. 682 


20 


7. 52787 


4. 19599 


15 


L10 






21 


-10. 19725 


0. 484353 




P5 


0. 0108 


1. 293 
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( 



0 0 

ZZ 


1 007 1 

-7. 887 l 


1 




LI 1 








0 0 

Z<3 


7. 89473 


A 1 

0. I 






P6 


A A A O A 

0. 0022 


A ATI 

0. 951 


24 


7. 50757 


0 00770C 

3. 837795 


S5 


LI 2 








z5 


-8. 29073 


A O A A 1 1 Q 

0. 200736 






P7 


A A A A r 

0. 0045 


1 AAA 

l. 036 


ZO 


O A A A 1 A 

-8. 00414 


A A O 

0. 96 




T 1 A 

Ll3 








11 


1 A A o o n A 

10. 08674 


A A A A O O 

0. 20286 






a 

P8 


A A A A r 

0. 0045 


l. 017 


a o 

28 


1 A O O A A 

10. 2603 


A 1 A A 1 T r" 

3. 160175 




Ll4 








O A 

29 


-9. 13166 


0. I 












30 


O P J 1 A 

8. 6418 


l 


/ ■ ft- 


LIS 








31 


3. 722 1 1 


A ft i"7 A A A A 

0. 672984 






P9 


0. 0150 


l. 304 


a a 

32 


A o r O A A 

4. 85348 


A f> A A r 1 A 

2. 69256 




Ll6 








33 


a 1 a r rr i n 

-21. 05717 


A 1 

0. I 












34 


3. 59888 


l. 866016 


^5 


Ll7 








35 


7. 37659 


0. 1 












36 


1. 77692 


1. 931898 




Ll8 








37 


7. 1506 1 


0. 257076 













FLl= -32. 892 
FL2 = -2ll. 743 
FL3= 18.024 
FL234= 6. 493 



Rmin= -7. 52366 
Rmax = -12. 63263 







670nW 




78'5hm 


— 1 . 26 // m 


900nm 


— 7 2 5^ m 
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What is claimed is 

tttK©Sfc*Wi!!iIEU>X£WIHlft U >X*» 5ft 0 . 41* ft 10 2&tf ft fill MIBM 
ft*:z;*#*U>X£^&<(fc&l#(BIE*:^X#Xl'>X£ : £-r£±#£ 

Ttij^Sc $ ntzttm v > xt * o t , 

MIB^2 U>XW-<P(D& l/>XfciHT. » ST 5 IE U" >XffiiJ<7)Effi*#fl£ R 
min, iEU^XtJR^flljOlftSp^gSrRmaxtLfct^, TIB & # * ft JS 1" & H§ 
PicO. 7 &±(D-ftW V >Xo 

0 < | Rmin/Rmax | < 0.5 

2. ffiffim2U>Xi*(Z>& J 68E«£FL2(mm), 8512^3 1/ > XM <D M 
$FL3(mm)i Lfz h Z . Tffi&ft £ri5§£^3 s»*^ 1 Kia*a>*H*i l/>X„ 

1 < I FL2/FL3 I 

3 . mUmiU > Xm<D M&\fcffi&Fll(mm). MfBfH 2 U>X»** £ If! 4 U > 
X#£T<&£j5E^ffi|»£FL234<mm)£ L&£#, T3B&tt £ «St £ §f 1 
KfBfc<D*MgjU>Xo 

-15 < FL1/FL234 < -1 

4 . 5^tm©-C«lfKSnT^*iS*«ltlHSKro»«5U>X. 
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5. mi, w, 3 jkxsw, 4i/> mn<Dmfcz>iEu >x tM.u>x to) 
mz&SLtfm&mi* R-DMmu>x<Dmmmm^umm), mm&m.mm&d(m 

th 1 MLTV^ai^ 1 ^IB*(D^tll/>Xo 
d/L < 0.025 
0.58 < Rp/Rn < 1.73 

6 . mm<d mts. z>n.u > x tm u > x & Qm.mm & h i xmw? z> z tiz& 
vmi&2ntz'j>f£< th--p(Du>XM\t. fm-yxtfism. muyxfim^-T: 

7. ffllS¥cD'>ft< £: & 1 1/ >XfCfe^T\ ft?#J(7>|ffil£¥^£ Ri« 

<*M(D&m¥m& Rot tz t ^ .rmgi ft zm^-tzmMm 1 nms ©fsjn^n 

Ri < Ro 

£ I Rfp£T£ <Lf*, TIB^^^#l£t--g)lf Mm 1 5 © M tl ^ JC IS « <£> *t « 
U >Xo 

iDUVfp - IRfpl ^ 12/zm 
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ABSTRACT OF THE DISCLOSURE 

VTMcD^v-zft-Dmiu >xmt, m u > x titu> x-zmf&ztiT^Tik 
v >X(D®m¥miziE v > x tmm? z> & km m & k> h^^^m2u > x 

MRzsmmiz 2 ^(DmajEu >xtf5k*mm-£tL±fotLTjE(D/%y-zm'D i m 

3 V > XM G3t, M.^^XtlXU>XtiEU>XtlE^=.XtlXU>XtiEU 
>X&m?Z±fctLTIE(D^y-&m^m4 U>XMtl:mj&Zn, 0. 7J^ 

±(Dmnmzmv. ±.mm,2 v>xm^<D&u>x\z&^T. mm-?z>iEu>x 

{iiJOffi^^fl^Rmin, -^(DiEU>XtRMm(D^m^m^RmaxtLrct^. 0 
< I Rmin/Rmax I <0.5 & -5 £ ffi Jg 1" £ «fc 5 f;i*g/& £ *IT ^ £ 0 
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